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Summary: The internal nasal valve is the
narrowest point in the nasal airway and thus
is the controlling point that regulates in-
spiration flow. The cross-sectional area of
the internal nasal valve is approximately 40
to 55 mm, and 40 to 50 percent of inspira-
tory resistance is attributable to internal na-
sal valve function. Collapse of one or both
internal nasal valves can be a consequence
of previous surgery, trauma, aging, or pri-
mary weakness of the upper lateral carti-
lage. In this study, autologous conchal car-
tilage was used as a splay graft for opening
and reconstructing the internal nasal valve.
Over 3.5 years, 31 patients (18 female pa-
tients and 13 male patients) were operated
on using the splay graft. Inclusion criteria
were positive Cottle sign and modified
Cottle sign. Cause of collapse was previous
surgery in 12 patients (38.7 percent), pri-
mary weakness in 10 patients (32.3 per-
cent), and nasal trauma in nine patients (29
percent). After 10 to 42 months of follow-
up, 80.6 percent of patients had good to
excellent (stable) subjective respiratory
function. There was no major morbidity or
complication after surgery. Six patients
complained of broadening in the middle
nasal vault. (Plast. Reconstr. Surg. 116: 712,
2005.)
Nasal obstruction is one of major complica-
tions of aesthetic rhinoplasty. Surgeons who
have practiced rhinoplasty or septorhinoplasty
are familiar with this complication. Several
methods for correction of obstruction at the
internal nasal valve level have been proposed
and published, each with its own advantages
and disadvantages. Procedures used include
suturing the upper lateral cartilages together
over the dorsal septum (upper lateral cartilage
suspension),1 maintaining convexity of carti-
lages with mattress sutures,2 inserting (re-
sected) convex septal cartilage, bending the
upper lateral cartilage,3 using a spreader4–6 sus-
pension of the upper lateral cartilage to the
nasal bone,7 and using splay or butterfly con-
chal graft.6,8,9 Previous nasal surgery is by far
the most common cause.10,11 Occasionally, pa-
tients may have nasal collapse from very frail
lateral nasal walls because of aging (age 50
years) or primary intrinsic weakness of the up-
per lateral cartilage. Sometimes, nasal trauma
may cause scarring and weakening of cartilage.
In this study, we performed conchal splay
grafting for those patients who had constric-
tion of the internal nasal valve either primarily
or secondary to previous surgery. Nasal ob-
struction was graded using a simple method
based on preoperative and postoperative signs
and symptoms observed over 3.5 years of fol-
low-up. This article not only emphasizes the
result of splay graft but also provides indica-
tions for performing this corrective procedure.
PATIENTS AND METHODS
Over 3.5 years, all of the patients who had
presented to the private office of the senior
author (Deylamipour) for rhinoplasty or sep-
torhinoplasty were examined. Patients com-
pleted a questionnaire, and data such as history
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FIG. 1. A 21-year-old woman with a narrow nose and primary weakness of the upper lateral cartilage. (Above, left) Step incision
for open rhinoplasty. (Above, right) Dissection of alar cartilages. (Center and below) Insertion of trimmed conchal graft.
TABLE I
Grading of Nasal Obstruction
Grade Description
1 Excellent airway: normal airway during regular and deep respiration during the day and night and during exercise
2 Good airway: normal airway during regular respiration and during the day and night, but not during exercise
3 Moderate airway: normal airway during regular respiration and during the day, but not during exercise and during the night
4 Fair airway: normal airway during regular respiration but not during exercise and during the day and night
5 Poor airway: bad and difficult respiration even during regular airway inspiration
Vol. 116, No. 3 / RECONSTRUCTION OF INTERNAL NASAL VALVE 713
of previous trauma or surgery and any similar
family history (for primary cases) were re-
corded. Patient demographic data and side of
the obstruction were noted. Simple grading of
obstruction was obtained and recorded, ac-
cording to Table I. All of the patients who had
a positive Cottle sign12 (i.e., decreased subjec-
tive sense of obstruction after manual lateral
and upward traction of cheek and alar skin)
and positive modified Cottle sign (i.e., de-
creased subjective sense of obstruction after
insertion of a cotton swab or nasal speculum
into the internal nasal valve and manual open-
ing of internal nasal angle) were included in
study. Patients with allergic rhinitis were
excluded.
During the 10- to 42-month follow-up pe-
riod, patients were visited weekly for 2 weeks,
biweekly for 2 months, and then monthly
thereafter. Questionnaires were completed, pa-
tients were asked about improvement in nasal
obstruction, and the nasal obstruction was
graded following the classification in Table I.
Operative Technique
The open technique was used for rhinoplasty
(Fig. 1, above), and conchal cartilage was har-
vested through a postauricular incision and
with the posterior perichondrium attached.
We removed the entire concha to obtain the
greatest length possible to ensure adequate lat-
eral extension. The graft was shaved and
trimmed to a uniform thickness. In this way, we
can easily bend the concha, shape it, and place
it under the upper lateral cartilages (Fig. 1,
center, left). The upper lateral cartilages were
freed from the underlying mucosa (Figs. 1,
center, right and 2) and the concha was placed
between them bilaterally in such a way that
perichondrium was placed over the septum, in
contrast to the original operation (Fig. 1, center,
right and below).9 In this way, the lateral aspect
of the cartilage is placed upward and below the
upper lateral cartilage and skin, and the me-
FIG. 2. Computed tomographic scan of a severely deviated
septum. Note hypertrophy of the right inferior turbinate.
FIG. 3. (Left) Diagram demonstrating a normal internal nasal valve with a well-positioned
upper lateral cartilage and a normal angle. (Right) A nearly closed angle with weakness of the
upper lateral cartilage and protrusion of the lateral wall into the internal nasal valve space.
TABLE II
Grading of Nasal Obstruction before and
after Surgery*
Grade
TotalPoor Fair Moderate Good Excellent
Before surgery 15 11 4 1 0 31
After surgery 1 0 5 2 23 31
* p  0.02.
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dial aspect of the concha with its perichon-
drium faces the dorsal septum.
This method produces a T-shaped configu-
ration of the upper lateral cartilages and sep-
tum, and we can use most of its elastic force for
opening of the internal nasal valve (Fig. 3). In
the previous method, the concha was placed
like an upside-down U between the upper lat-
eral cartilages, and especially in the most lat-
eral sides, it cannot produce enough force for
FIG. 4. (Left) Preoperative views. (Below) Profile view after surgery. (Right) Post-
operative views 3.5 years after surgery.
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opening of the internal nasal valve. In the tech-
nique using the U-shaped configuration, the
lateral part of the concha may protrude into
the nasal mucosa. Also, placing the concha in
the T configuration elevates the lateral side
more effectively. Placing the concha in this way
will produce and maintain more force for
splaying (opening) of the upper lateral carti-
lages. After removal of the hump, there is
enough space to place the concha, and it will
never be seen from outside.
There is no need to feather the lateral mar-
gins, because they are placed below the upper
lateral cartilages (Fig. 1, center, right) and the
concha is fixed in its place with one or two 4-0
nylon mattress sutures. Thus, we can use the
maximal recoil potential of the cartilage, which
is needed to splay or separate the upper lateral
cartilages and will produce a good internal
nasal valve for normal nasal breathing. The
intrinsic recoil and strength of the concha sup-
ports the lateral wall. No suture is placed in the
mucosa, and the skin is closed as for the stan-
dard external method. A splint was applied
over the nose and removed as usual in 7 to 10
days. A lubricated packing was placed for just
12 to 24 hours. The external approach greatly
facilitates dissection and reconstruction of the
valve and endonasal lining. It does not require
additional incisions, such as a mucosal inci-
sion, that can further compromise the valve
region. With the open technique, graft place-
ment and fixation are optimized and operation
time is minimized. In this method, the nasal
lining should be dissected from the underside
of the upper lateral cartilage (Fig. 1, center,
right). This is a very time-consuming and tech-
nically demanding part of the operation, par-
ticularly because of the scars that are devel-
oped after previous surgery. Nasal lining
dissection can more readily be performed with
the open approach (Fig. 1, above).
RESULTS
Of the 270 patients who underwent rhino-
plasty or septorhinoplasty over a 3.5-year pe-
riod, 27 had positive and modified Cottle signs
and did not exhibit signs of allergic rhinitis
preoperatively. All of these patients were in-
cluded in the study. Also, during primary rhi-
noplasty for four other patients, it was noted
that the internal nasal valve was weak and
would collapse readily, so a splay graft was in-
serted during the primary operation.
Of these 31 patients, 18 were women and 13
were men. The mean age was 29.6 years
(range, 18 to 53 years).
Six patients were heavy smokers (60 pack-
years). None had a history of asthma. None re-
vealed history of allergic reaction, but one of the
patients described a history of allergic rhinitis
postoperatively. Cause of collapse was previous
rhinoplasty in 12 patients (38.7 percent), pri-
mary weakness with no history of nasal trauma or
surgery in 10 patients (32.3 percent), and trauma
in nine patients (29 percent). Five patients had
FIG. 5. Photographs obtained at follow-up 3.5 years postoperatively.
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unilateral and 26 patients had bilateral nasal ob-
struction. In the unilateral group, two patients
had a history of a previous operation and three
were in the right and two were in the left side of
the nose. The operative technique for the unilat-
eral cases was the same as for the bilateral cases.
Other symptoms or complaints patients had
included dryness of mouth in seven patients,
FIG. 6. (Above, left) Preoperative photograph of a 35-year-old man with a history
of previous rhinoplasty. (Above, right, center, and below) Postoperative views obtained
26 months after surgery.
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FIG. 7. (Left) Photograph demonstrating step incision. (Right) Photograph demonstrating dissection of the
upper lateral cartilages.
FIG. 8. (Above, left) Photograph demonstrating postauricular incision. (Above, right) Photograph demonstrating total dissec-
tion of concha. (Below, left) Dissected upper lateral cartilages are marked with methylene blue. (Below, right) Photograph
demonstrating insertion of conchal graft.
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sinusitis in two patients, headache in two pa-
tients, and nocturnal dyspnea or respiratory
obstruction in 14 patients. Table II shows the
results of the grading of nasal obstruction be-
fore and after surgery. Twenty-five (80.6 per-
cent) patients had good to excellent results
and five (16.1 percent) had moderate results.
All of the conchal cartilage grafts were har-
vested from the right ear; the graft was harvested
bilaterally in only one patient. In 12 patients,
septoplasty was also performed, and in 12 pa-
tients, bilateral spreader grafts were applied be-
cause of weakness of the septal dorsum after the
operation. During the course of 10 to 42 months
of follow-up, no complication or morbidity was
noted at the graft donor site and no major com-
plication such as bleeding, infection, or extru-
sion of graft was reported at the recipient site
(nose). Six patients complained about broaden-
ing of the middle nasal vault, but all of them
accepted this without difficulty, considering the
functional benefits of the surgery. All of them
were secondary rhinoplasty cases, and they pre-
ferred the result achieved to hardly being able to
breath through the obstructed nose.
CASE REPORTS
Case 1
A 21-year-old woman presented for rhinoplasty. At exam-
ination, weakness of the upper lateral cartilages, severe de-
viation of the septum, and hypertrophy in the right lower
turbinate were noted. She was operated on with the open
technique. A splay conchal graft was placed between the
upper lateral cartilages (Figs. 1, 2, 4, and 5).
Case 2
A 35-year-old man with a history of previous rhinoplasty
noted that, after surgery, he could hardly breath through his
nose. After 4 years, he came to our office. On examination,
both internal nasal valves were constricted. Open rhinoplasty
with splay graft was performed. At follow-up, he stated that he
finally could breath normally after 4 years and that he was very
glad. (Figs. 6 through 8).
DISCUSSION
Internal nasal valve collapse is a serious com-
plication after rhinoplasty. Most of the time,
the patient is someone who seeks an aestheti-
cally pleasing nose and face but after surgery
notices that he or she can hardly breathe
through that “improved” nose. When the prob-
lem is bilateral, these patients are essentially
100 percent mouth breathers. A surgeon has
many difficulties in dealing with this problem.
Although a majority of nasal value collapse is
attributable to previous rhinoplasty, sometimes it
is caused by trauma or aging. Also, the upper
lateral cartilage occasionally has a primary weak-
ness. Iatrogenic valvular dysfunction after aggres-
sive resection of the middle nasal vault during
primary rhinoplasty will invariably result in this
complication. These patients apparently will have
a constricted nasal valve after surgery, and if the
surgeon uses prudent judgment and directs suf-
ficient attention during primary surgery, he or
she will decide that these patients may benefit
from a conchal graft during the initial operation.
A common feature for the iatrogenic category
was the removal of the middle nasal vault includ-
ing a portion of the upper lateral cartilage, mu-
cosa, and septum. Violation of the middle vault T
would result in posterior migration of the upper
lateral cartilages and attachment to the septum.
A weak scar hinge will develop into a sharper
angle than the usual 10 to 15 degrees (Fig. 3,
right). The flaccidity of the upper lateral cartilage
decreases the width of the nasal vault.
This narrowing has the effect of increasing the
relative vacuum and sucks the flaccid lateral nasal
wall medially until it is in contact with the sep-
tum, resulting in total nasal obstruction. This
structural weakness is accentuated by inward
bowing of the central portion of the lateral wall
and is caused by loss of cartilage support.
The main objective in reconstruction of the
internal nasal valve is to provide support and
stiffness to open up the internal nasal valve
angle and to reestablish a stiff or resistant nasal
side wall that does not bow inward. With this
technique, we have attempted to provide recoil
and strength to the internal nasal valve by graft-
ing the conchal cartilages to the angle. Some
have advocated using septal cartilage (especially
curved septum), but it does not have enough
recoil and strength for this purpose, and it is very
short and we do not recommend its use.
In the original technique, it was placed with
its curve downward, but we think it has less
recoil power and will have a U shape, which is
not sufficient for lateral-side widening of the
upper lateral cartilages. Also, the U may have
constricting effects after a few months or a
year. In this study, we placed the anterior side
or concave side of the concha upward. In this
way, we used the greater intrinsic strength of
the cartilage to open the internal nasal valve
angle, and the lateralmost part could be
opened very easily and effectively.
The graft was shaved, trimmed, and shaped to
the size of the internal nasal valve. The margins
of the graft were placed below the upper lateral
cartilages so they would not need feathering and
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so patients would never see or feel its margins.
Six patients complained of broadening of the
middle nasal vault. Most of these patients (four of
six) had a narrow nose before surgery, so it may
be reasonable that in the case of a narrow nose,
cartilage should be shaved and trimmed even
further, although this thinning may decrease the
elastic quality of the graft. During the 10- to
42-month follow-up period, nearly all of the pa-
tients had experienced much better breathing
and stable relief of nasal obstruction (Table II
and Figs. 4 and 6). All of the patients were satis-
fied with the result of their surgery; only one
patient (3.2 percent) was not satisfied, and this
patient had a very compressed airway after sur-
gery. At follow-up, it appeared that he had a
history of allergic rhinitis, and he was treated
medically and has a better airway. Result of relief
of obstruction was stable and did not deteriorate
with time. Other authors found that cartilage will
not undergo absorption or atrophy. No compli-
cation or morbidity was noticed at the donor site.
CONCLUSIONS
According to our results, allergic rhinitis is a
relative contraindication for splay grafting. We
placed the concha with its concave side facing
upward, and we recommend this modification
to achieve a much better result.
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